In this paper I explore the possibility that tufted capuchin monkeys (Cebus apella nigritus) have food-associated calls, vocalizations that are functionally referential and may provide information about the presence of food to other individuals in the group. Functionally referential signals are those that meet two criteria: (1) they are context speci c and (2) they elicit a response that is context independent. The study was conducted on a wild group of capuchins in a subtropical rain-forest in NE Argentina. To evaluate the degree of context speci city of the vocalizations I obtained focal animal sound recordings of the vocalizations emitted by individually recognized animals and indicated the socio-ecological context of call emission. I performed playback experiments to see if animals can respond to the food-associated calls 1) I gratefully acknowledge useful comments on the manuscript made by Charles Janson, Robert Seyfarth, Charles Snowdon, James Thomson, John Fleagle, Joseph Benz and an anonimous reviewer. I am grateful to M.
Summary
In this paper I explore the possibility that tufted capuchin monkeys (Cebus apella nigritus) have food-associated calls, vocalizations that are functionally referential and may provide information about the presence of food to other individuals in the group. Functionally referential signals are those that meet two criteria: (1) they are context speci c and (2) they elicit a response that is context independent. The study was conducted on a wild group of capuchins in a subtropical rain-forest in NE Argentina. To evaluate the degree of context speci city of the vocalizations I obtained focal animal sound recordings of the vocalizations emitted by individually recognized animals and indicated the socio-ecological context of call emission. I performed playback experiments to see if animals can respond to the food-associated calls in the absence of contextual information. Two vocalizations, grgrs and whistle series, were considered putative food-associated calls, because previous observations suggested an association of these vocalizations with the presence of food. Grgrs and whistle series were given at a higher rate when the focal animal was feeding on fruit at a highly productive source than in other socioecologicalcontexts. Whistle series were also produced, although at a lower rate, in contexts other than feeding but whistle series given when feeding belong to an acoustically distinct type. Animals responded to the playback of food-associated calls with a rapid and direct movement to the speaker in almost 50% of the trials. Capuchins did not show this response to the playback of control stimuli. Food-associated calls in tufted capuchins can thus be considered functionally referential signals.
Introduction
Animal signals have been traditionally seen as conveying information about emotions or motivation (see discussion in Gouzoules et al., 1995; Hauser, 1996) . Variation in the structure of the signals used during communication was thought to re ect variation in the internal state of the sender (e.g., its physiological state). More recently, two different approaches have dominated the studies of animal communication and the information conveyed by signals. Sexual selection theory (Harvey & Bradbury, 1991; Ryan, 1997) and the theory of animal con icts (Maynard Smith, 1982) have promoted numerous studies on how animals communicate their quality as sexual partners or as ghters. Two new paradigms arose from these studies. First, some vocalizations might have evolved as a result of pre-existing biases in the receivers, which led to the idea of sensory exploitation (Ryan et al., 1990; Ryan, 1997) . Second, receivers should evolve to pay attention to only those signals that cannot be faked, which led to the hypothesis of honest signaling (Zahavi, 1975; Johnstone, 1997) . Another relatively recent approach to animal communication started with Struhsaker's (1967) observation that vervet monkeys (Cercopithecus aethiops) apparently have the ability to communicate about the presence of predators. His observations were followed by a now classic series of experiments by Cheney & Seyfarth (1990) aimed at testing the possibility that the alarm calls of vervets have external referents. Their results suggest that the alarm calls of vervets may function in a way similar to human words to denote objects or events external to the sender (Seyfarth et al., 1980a, b; Seyfarth & Cheney, 1982) . Their results extended our understanding about the ability of non-human animals to communicate, moving beyond signaling of emotions and about themselves to refer to objects or events in an apparently semantic or referential way.
